Glutathione supplementation to University of Wisconsin solution causes endothelial dysfunction.
Glutathione (GSH) is added to University of Wisconsin (UW) organ preservation solution to protect against oxidative stress. This study assesses the effect of GSH-supplementation on endothelial function in tissues subjected to cold ischaemia and compares its effects to a mono-ethyl ester equivalent (GSH-MEE) and S-nitrosated GSH (GSNO). Rat aortic rings were stored for 1 h or 48 h in cold, hypoxic UW solution with or without GSH (3 mM), GSH-MEE (3 mM) or GSNO (100 mciroM) supplementation. Aortic rings were reoxygenated in warm Krebs solution; smooth muscle function was assessed by responses to phenylephrine (PE), and endothelial function by vasodilatation to the endothelium-dependent dilator, acetylcholine (ACh). The protective effects against oxidant-induced endothelial cell death were assessed in cultured human umbilical vein endothelial cells (HUVEC). Supplementation of UW with either GSH or GSH-MEE had no effect on vascular responses to PE, but smooth muscle contraction was significantly attenuated in rings incubated for 48 h with GSNO. Endothelium-dependent relaxation was significantly impaired in tissues stored under hypoxic conditions in GSH, GSH-MEE and GSNO supplemented UW solution for 1 h. However, impairment at 48 h was significantly more pronounced in GSH-treated vessels. Cultured HUVEC death was exacerbated by GSH and GSH-MEE in unstressed cells and in those stressed with a superoxide anion generator. GSH supplementation of UW solution exacerbates cold-ischaemia induced endothelial dysfunction. GSNO did not share the detrimental effects of GSH and promoted NO-mediated vasodilatation.